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NWOD SEGMENT 1 RESIDUAL SEDIMENT REMOVAL 
TEST SECTION RESULTS AND FINDINGS 
NWOD Working Group 
November 10, 2011 
 
 
Objective of the Work 
 
The objective of the Segment 1 residual sediment removal is presented in Attachment A 
(Description of the Work) to the EPA-approved Segment 1 SAP/QAPP (August 25, 2011). 
 


The objective of the work is to efficiently remove hydrocarbon-impacted residual 
sediment to the maximum extent practical from the Segment 1 Test Section and the 
remainder of Segment 1 of the NWOD Canal in Salt Lake City, Utah as required by an 
Administrative Order on Consent (AOC) with Region 8 of the US Environmental 
Protection Agency (EPA). The maximum extent practicable means the limits of available 
technology, or the practical and technical limits.  The work also includes removal of a 
limited amount of non-impacted underlying native soil to the degree required to 
efficiently remove impacted residual sediment.  
 


Test Section Results 
 
Sediment Removal Complete.  UDEQ (Bill Rees and Liz Palmer) have determined that sediment 
removal is complete in the Test Section (November 2, 2011 Agency Weekly Progress Meeting).   
 
Practical Limits of Test Section Excavation.  The Test Section sediment excavation has reached 
its practical limits.  Localized excavation into the bottom of the canal at select locations has 
exposed an underlying saturated sand layer that produces seepage water and isolated sand boils.  
Further exposure of the underlying sand layer would risk the development of an unstable canal 
bottom, raising the potential of slope instability.  Further excavation along and into the west 
sidewall would risk the development of unstable slopes.  Flattening of the west sidewall is 
constrained by the presence of overhead power lines that currently limit the use of excavators 
along the west bank.  The overhead power lines could be put at risk if there is significant slope 
failure.  While further flattening of the east bank is possible, it is hampered by the presence of 
the haul road and working equipment located along the east bank of the canal 
 
Canal Bottom.  The canal bottom consists primarily of massive native gray clayey soil without 
black staining or mottling.  Results of sampling of the canal bottom native soil, at the locations 
shown on the attached figure titled Test Section Discrete Sampling – Native Soil (indicated by 
“C” in the sample ID), are included on the attached Table 1 - Discrete Soil Sample Results.  
Samples were collected from the canal bottom native soils on October 26 and 31, 2011, 
indicating low to non-detected hydrocarbon concentrations (DRO <20 to 54 mg/kg; O&G <234 
mg/kg). 
 
Zones of Isolated Sidewall Staining (West Sidewall).  The west sidewall consists primarily of 
native clayey soils with varying sand content.   A thin zone of black-stained native soil  was 
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observed along the length of the west sidewall on the order of one to one and a half feet thick, 
with the top of the zone located about one to two feet below the normal water level of the canal.   
The west sidewall stained zone is located about 1-2 feet above a thin (1to 2” thick) peat bed that 
is obvious along the sidewall of the canal. Results of sampling of the west sidewall native soils, 
at the locations shown on  the attached figure titled Test Section Discrete Sampling – Native Soil 
(west sidewall indicated by “W” in the sample ID), are included on the attached Table 1 - 
Discrete Soil Sample Results.  Samples were collected from three observed stained locations in 
the west sidewall on October 28, 2011 (1004+54-DS-W-S1 and  –S2; 1007+33-DS-W-S1 and –
S2; and 1008+36-DS-W-S1 and –S2), indicating elevated hydrocarbon concentrations in the 
native soil (DRO 270 to 4,500 mg/kg; O&G 314 to 3,260 mg/kg).  Samples were also collected 
from native soil at two locations below the stained zone and below the peat layer on October 28, 
2011 (1005+51-DS-W and 1006+52-DS-W) both indicating non-detected hydrocarbon 
concentrations (DRO <30 mg/kg; O&G <220 mg/kg) 
 
Zones of Isolated Sidewall Staining (East Sidewall).  The east sidewall consists primarily of 
native clayey soils with varying sand content with a thin zone of black-stained soil along the 
length of the east sidewall.  The east sidewall stained zone is on the order of a foot thick and is 
located about 2-3 feet above a thin (1” to 2” thick) peat bed that is obvious along the sidewall of 
the canal. The east stained zone is less distinct than is found on the west sidewall.  Results of 
sampling of the east sidewall native soils, at the locations shown on the attached figure titled 
Test Section Discrete Sampling – Native Soil (east sidewall indicated by “E” in the sample ID), 
are included on the attached Table 1 - Discrete Soil Sample Results.  Samples were collected 
from three locations in the east stained zone on October 31, 2011 (1004+00-DS-E; 1006+09-DS-
E; and 1008+00-DS-E), indicating low to non-detected hydrocarbon concentrations (DRO <20 to 
240 mg/kg; O&G <206 mg/kg).  Samples were also collected from native soil at two locations 
below the apparent east stained zone on October 31, 2011 (1004+85-DS-E and 1007+00-DS-E) 
also indicating low to non-detected hydrocarbon concentrations (DRO <20 to 195 mg/kg; O&G 
<222 mg/kg).   
 
Sidewall Sheen.  Historically, the sidewalls of the canal have not been observed to be a source of 
hydrocarbon sheen to the canal. However, once the test section of the canal was drained and the 
sediment removed, hydrocarbon sheen was observed to be emanating from the stained west 
sidewall at a few locations.  That impacted soil appears to have nominally contributed to sheen 
observed on construction contact water that accumulated in the bottom of the test section.  Also, 
the visual characteristics of the stained sidewall soils are diminishing to the point where it is no 
longer readily distinguished – likely due to drying of the exposed surface soil.  Taken together, 
the observations suggest that the contribution of sheen from the stained sidewall soils is limited, 
and if sheening occurs it is likely to be minimal, and should quickly dissipate when the canal is 
returned to a flooded state.   
 
Inflow Sheen.  Over the course of the test section work, periodic sheen (usually daily) has been 
observed on the water flowing into the head of the canal (episodic, not continuous).  Sorbent 
booms have been deployed at the head of the canal to capture these periodic sheens.   
 
.     
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Geotechnical.  Monitoring of piezometers adjacent to the test section shows that the adjacent 
groundwater levels have dropped, as much as five feet, as a result of draining the canal.    Both 
banks have experienced isolated sloughing failures along the toe of their slopes, some requiring 
rock buttresses to prevent the slope from further “unraveling.”  No additional excavation of the 
sidewalls or canal bottom is recommended without first flattening the slopes above.    
 
Stabilizing Excavated Material for Disposal.  The material excavated from the canal had low 
shear strength, was flowable, and was not stackable in the SPA.  The excavated material was also 
too wet to pass the paint filter test, a requirement for off-site shipment.  The Working Group’s 
contractor tried multiple methods to stabilize the material sufficiently to pass the paint filter test 
including: 1.) working and mixing the material in the SPA to aid in the evaporation of excess 
water; 2.) adding of dry bank-excavation soil to reduce the overall average water content; 3.) 
adding a polymer (Zap Zorb) to bind up the water in the sediment.  The cooler weather in the late 
fall would not dry the sediment in the SPA sufficiently for timely off-site export.  The stabilizing 
agent was the only method found to expeditiously dry the material placed into the SPA, and was 
subsequently approved for use by the Working Group.  Bench scale tests indicate that an addition 
of approximately 0.5% by weight of the polymer would stabilize the material placed in the SPA 
sufficiently to pass the paint filter test.   
 
Test Section Findings 
 
The following is a summary of the findings from the Test Section, which are applicable to the 
remainder of the Segment 1 Residual Sediment Removal project.  
 


1. Water can be drained in a controlled manner from the canal without causing significant 
bank instability. 
 


2. The groundwater levels adjacent to the canal responded to draining the canal by also 
lowering. At this time it does not appear that active dewatering (such as with well points) 
will be required to complete the remaining portions of Segment 1.  


 
3. The objective to remove hydrocarbon impacted sediment was achieved in a practical 


manner in the Test Section, and it is expected the same objective can be achieved in a 
practical manner through the remainder of Segment 1.   
 


4. Removal of approximately 6 inches of stained native soil from the sidewalls and bottom 
of the canal appears to be the limit of practicability for the Test Section, which would 
likely carry through for the remainder of Segment 1.    Excavating into the native 
sidewalls and bottom of the canal reduces the stability of the sidewalls, increasing the 
potential for adverse slope unraveling and movement. Overhead power lines could be 
adversely impacted should the western wall of the canal become more destabilized 
through additional excavation.  Significant underground utilities are present in the 
remainder of Segment 1 downstream from the Test Section that could be put at 
unreasonable risk should additional native soil removal occur above and beyond what is 
stated in the work plan.  
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5. The native soils in the Test Section canal bottom do not contain concentrations of 
hydrocarbons above the established cleanup criteria.   
 


6. The native soils found in the upper sidewalls of the Test Section contain zones of isolated 
staining with elevated hydrocarbon concentrations, particularly along the west bank, a 
condition which may continue down the canal within Segment 1. 
 


7. A stabilizing agent (Zap Zorb) was the only method found to expeditiously dry the 
material placed into the SPA and shorten the amount of time required to pass the paint 
filter test.     


 
Path Forward 
 
The following is a summary of the path forward for the Working Group to complete the rest of 
the Segment 1 Residual Sediment Removal work.  
 


1. Remove Sediment.  The focus of the work in the remainder of Segment 1 will be removal 
of hydrocarbon impacted sediment from the canal, and the incidental removal of stained 
native soil to the extent practical, as limited by canal slope stability (typically up to six 
inches of removal into the native material).  Continue to utilize a stabilizing agent (Zap 
Zorb) to expedite the drying of the material to meet offsite transportation requirements.  


 
2. Collect Confirmation Samples from Canal Bottom and Lower Sidewalls.  Modify the 


SAP/QAPP for confirmation sampling based on the experience in the test section.  
Collect individual aliquots for confirmation samples from the bottom of the canal and 
lower sidewalls, below the peat marker bed and below the stained soil layer.  Collect six 
aliquots per 200-ft. long Confirmation Zone, three from each 100-ft length of the canal 
(subzone) at random distances along the canal as follows: one from the center of the 
canal (C) per subzone; one from the west lower sidewall of the canal (W) per subzone; 
and one from the east lower sidewall (E) of the canal per subzone.  


 
3. Document Sidewall Staining.  Document and map areas of sidewall staining and collect 


representative discrete soil samples where sidewall staining is identified, in cooperation 
with the agencies’ representative as described in Section 3.2 of the SAP/QAPP (Canal 
Bottom (Visual) Inspection).   
 


4. Sidewall Sheen Interim Mitigation.  Implement interim mitigation measures to address 
the potential of producing hydrocarbon sheen from canal water coming into contact with 
the isolated areas of observed staining.  Mitigation measures will include removal of 
contact water from the bottom of the canal prior to directing the flow of water back to the 
canal and also deploying sorbent booms in the canal as needed to capture any sheening 
that might emanate from the stained sidewalls.  It is expected that sheen from the stained 
sidewalls, if observed at all, would diminish rapidly to a point where sorbent booms are 
no longer necessary.  The Working Group will continue discussions with EPA/UDEQ as 
we evaluate any potential impact or mitigations. 
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5. Upstream Source Evaluations.  Hydrocarbon sheen has been observed at the inflow at the 
head of the canal.  The Working Group will continue discussions with EPA/UDEQ 
regarding further characterization of that sheen.  
 


 
Attached Table 3.  Discrete Soil Sample Results, November 1, 2011 
  Figure.  Test Section Discrete Sampling – Native Soil, November 3, 2011 
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Table 3. Discrete Soil Sample Results
November 1, 2011


Sample ID
Date 


Collected
Date 


Submitted
TPH‐DRO 
(8015D)


Oil & Grease 
(1664A ‐ with 


silica gel 
cleanup)


092911‐1001+80‐DS‐B1 9/29/2011 9/29/2011 263 327
092911‐1001+80‐DS‐C1 9/29/2011 9/29/2011 <26.7 <200
093011‐1002+00‐DS 9/30/2011 9/30/2011 44.4 <212
093011‐1002+20‐DS 9/30/2011 9/30/2011 152 826
093011‐1002+40‐DS 9/30/2011 9/30/2011 305 <211
093011‐1002+60‐DS2 9/30/2011 10/3/2011 <27.1 <203
093011‐1002+80‐DS2 9/30/2011 10/3/2011 31.9 <198
100411‐1003+00‐DS2 10/4/2011 10/4/2011 30.7 <215
102611‐1004+50‐DS‐C2,3 10/26/2011 10/26/2011 <28.3 <212
102611‐1004+15‐DS‐C2,3 10/26/2011 10/26/2011 31.1 <214
102611‐1003+80‐DS‐C2,3 10/26/2011 10/26/2011 <26.5 <199
102811‐1004+54‐DS‐W‐S13 10/28/2011 10/28/2011 4,540 3,260
102811‐1004+54‐DS‐W‐S23 10/28/2011 10/28/2011 3,340 3,190
102811‐1005+51‐DS‐W3 10/28/2011 10/28/2011 <28.9 <217
102811‐1006+52‐DS‐W3 10/28/2011 10/28/2011 <29.3 <220
102811‐1007+33‐DS‐W‐S13 10/28/2011 10/28/2011 535 788
102811‐1007+33‐DS‐W‐S23 10/28/2011 10/28/2011 1,560 1,520
102811‐1008+36‐DS‐W‐S13 10/28/2011 10/28/2011 537 314
102811‐1008+36‐DS‐W‐S23 10/28/2011 10/28/2011 271 1,700


Mottled gray/black silty F SAND; NAPL; strong odor; S1 (6" ‐ 12")


Gray silty F SAND; NAPL; moderate odor;  S1 (6" ‐ 12")
Gray silty F SAND; NAPL; moderate odor; S2 (0" ‐ 6")


Mottled gray/black silty F SAND; NAPL; strong odor; S2 (0" ‐ 6")
Gray clayey SILT; no odor; no sheen
Gray SILT; no odor; no sheen
Mottled gray/black fine sandy SILT; NAPL; strong odor; S1 (6" ‐ 12")
Mottled gray/black fine sandy SILT; NAPL; strong odor; S2 (0" ‐ 6")


Comments
Black mottling/streaking in gray, clay‐silt ‐ included upper 6" below A‐B contact


Gray, Clay‐silt below 'B' sample (above)
Gray, Fine sandy, Silt with trace black streaking
Black mottling/streaking in gray, Clay‐Silt ‐ 18" below A‐B contact


Green gray clayey SILT


Thin black fractures in gray, Clay‐Silt ‐ 12"below A‐B contact


Gray silty F SAND


Gray silty F SAND


Gray clayey SILT
Gray clayey SILT
Gray f sandy clayey SILT


Results in ppm.
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Table 3. Discrete Soil Sample Results
November 1, 2011


Sample ID
Date 


Collected
Date 


Submitted
TPH‐DRO 
(8015D)


Oil & Grease 
(1664A ‐ with 


silica gel 
cleanup) Comments


103111‐1009+22‐DS‐C3 10/31/2011 10/31/2011 54 <210
103111‐1007+81‐DS‐C3 10/31/2011 10/31/2011 <20 <200
103111‐1006+09‐DS‐C3 10/31/2011 10/31/2011 <20 <201
103111‐1003+41‐DS‐C3 10/31/2011 10/31/2011 <20 <234


103111‐1004+00‐DS‐E3 10/31/2011 10/31/2011 240 <191


103111‐1006+09‐DS‐E3 10/31/2011 10/31/2011 24.8 <206
103111‐1004+85‐DS‐E3 10/31/2011 10/31/2011 195 <194
103111‐1007+00‐DS‐E3 10/31/2011 10/31/2011 <20 <222
103111‐1008+00‐DS‐E3 10/31/2011 10/31/2011 <20 <202


Light brown slightly silty CLAY; slight mottling; moderate odor
Light brown CLAY and gray slightly silty F SAND; slight odor
Gray CLAY; no odor; no sheen
Gray CLAY and F SAND; no odor; no sheen


Gray clayey SILT; no odor; no sheen
Gray slightly silty F SAND; no odor; no sheen
Gray f sandy clayey SILT; no odor; no sheen
Gray f sandy SILT with F SAND interbeds; no odor; no sheen
Gray SILT and F SAND; interbedded; trace gray/black mottling; light 
brown NAPL pockets; strong odor


3 "C" indicates sample from center of canal, "W" from west sidewall of canal, "E" from east sidewall of canal.  


1 Samples submitted to lab with incorect "DT" designation logged on the COC indicating a "discrete test" rather than DS for a "discrete sample".
2 Samples submitted to lab with incorrect "Z" designation logged on the COC indicating composite confirmation sample.  These were discrete samples and not confirmation composites.


Results in ppm.
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DISCRETE SAMPLING - NATIVE SOIL
TEST SECTION


ZONES Z1002 TO Z1010a
Dalton, Olmsted & Fuglevand, Inc.


Visual Inspection Pass,
Working Group and Agency


Visual Inspection Pending


Visual Inspection Fail


TPH-DRO <100 or O&G <300


TPH-DRO 100-500 or O&G 300-1000


TPH-DRO >500 or O&G >1000


Discrete Sample Result Pending
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